Objective: The aim of this article is to report how Neuro Emotional Technique (NET) was used for precompetitive anxiety in 2 power-lifting athletes. Clinical Features: Two athletes (1 elite and 1 novice), who were participating in major competitions within 2 weeks of testing, were assessed for cognitive and somatic anxiety levels pre-and postintervention. Three psychometrics were used to measure mental state (cognitive anxiety): the Sports Competitive Anxiety Test, the Depression Anxiety Stress Scales, and the SF-36v2 Health Survey. To assess somatic anxiety, saliva samples were collected and screened for cortisol and dehydroepiandrosterone. Intervention and Outcome: The intervention was performed by a doctor of chiropractic and consisted of one 30-minute session of NET that focused on the athletes' concerns regarding the upcoming competitions. The results showed reductions in reported subjective anxiety levels and changes in the salivary hormone profile of both athletes following the intervention, with the more remarkable changes occurring in the novice athlete. The reduction in reported cognitive anxiety levels and the change in somatic anxiety markers may be the result of the mind-body intervention. However, these changes may also be attributed to other factors, such as the natural course of anxiety during competition. An experimental trial would be required to determine the effectiveness of NET for reducing precompetitive anxiety of power-lifters. Conclusion: Neuro Emotional Technique may have helped these power-lifters control emotional arousal and precompetitive anxiety. However, caution is warranted when using these results to draw conclusions or when extrapolating these results to other settings.
Introduction
For optimal athletic performance, athletes must able to control anxiety. Although a certain level of arousal can enhance performance, hyperarousal can quickly diminish performance. [1] [2] [3] In the mid-1960s, Liebert and Morris 4 were among the first to recognize the multidimensionality of anxiety. Although there was considerable debate as to the exact constituents, it is now generally accepted that there are clearly cognitive and somatic components of anxiety. [4] [5] [6] Cognitive anxiety refers to any negative expectations or concerns about oneself, the situation, or possible consequences, 7 and is clearly conscious. On the other hand, elements of somatic anxiety are disputed. Martens et al 8 describe it as "the physiological and affective elements of the anxiety experience that develop directly from autonomic arousal," and make no reference to it being conscious or not. Alternatively, Woodman and Hardy 9 describe somatic anxiety as "the perception of one's physiological arousal," implying that it is also a conscious experience. For the sake of clarity, the former definition of somatic anxiety will be used and will pertain to either conscious or nonconscious events. In any case, cognitive anxiety and somatic anxiety are largely thought to be conceptually independent. 10 Therefore, because either component can potentially impact performance, both cognitive anxiety and somatic anxiety have been considered in this report.
Although it is possible that athletes from many sports can experience performance anxiety, the focus of this study was power-lifting athletes. Power-lifters were chosen for this preliminary case series for a number of reasons. First, they are solo athletes, in that when they compete, they compete alone. This characteristic makes it theoretically easier to study changes in individuals compared with athletes in team sports. Second, they often compete in front of an audience, which in itself can induce performance anxiety. [11] [12] [13] [14] Neuro Emotional Technique (NET) is a stressreduction intervention that has been shown to diminish emotional arousal in phobics. 15, 16 Hence, it was hypothesized that NET may be effective in lowering precompetitive anxiety in athletes as well. Therefore, the aim of this case study is to describe how NET was used with 2 power-lifting athletes who reported experiencing precompetitive anxiety.
Case reports
Two athletes volunteered to participate in this report: 1 male elite competitor and 1 female novice competitor. With both athletes facing major competitions within 2 weeks of testing, they both reported experiencing precompetitive anxiety. For example, the elite athlete, who was competing in a power-lifting World Championships, reported having mild insomnia, increased irritability, and slight edginess. The novice athlete was competing for the first time and reported having concerns whether or not she was good enough or ready to compete (ie, self-efficacy concerns), and she had had thoughts about pulling out of the competition (ie, avoidance behavior). Before being enrolled and after treatment procedures were fully explained, both athletes were given a participant information sheet and signed an informed consent, giving permission to have their personal health information published. The participants were then assessed for cognitive anxiety levels and adrenal function pre-and postintervention. To assess cognitive anxiety levels, 3 commonly used psychological surveys were implemented: (1) the Sports Competitive Anxiety Test (SCAT), (2) the Depression Anxiety Stress Scales (DASS), and (3) the SF-36v2 (SF-36) Health Survey.
The SCAT is a 15-item self-report instrument used to measure performance anxiety traits. 8 The participant grades each item on a 3-point Likert scale: rarely, sometimes, and often. Scores can range from 10 to 30, with the higher score meaning the greater the tendency toward competitive anxiety. 8 The SCAT has been shown to be a consistently valid and reliable measure of competitive trait anxiety as evidenced by high internal consistency (KR-20 values from 0.95 to 0.97) and high test-retest reliability (M retest reliability = 0.77). 8 The DASS is a set of 3 self-report scales measuring the affective states of depression (D), anxiety (A), and stress (S). Each of the 21 items is scored from "0" ("Did not apply to me at all") to "3" ("Applied to me very much or most of the time"). A template is used to score the test, and score is achieved for each of the 3 categories. For each category, scores can range from 0 to 28+, with healthy people being at the lower end of the range. The DASS was found to have excellent reliability and adequate convergent and discriminant validity in healthy populations. 17 The SF-36 is a generic 36-item multidimensional selfreport, a quality of life scale that has been shown to adequately measure aspects of general health in adults. [18] [19] [20] It yields an 8-scale profile of functional health and well-being scores plus summary scores for physical and mental health. 19, 20 Because of the nature of the NET intervention, this study will highlight only the 3 subscales thought to be related to mental functioning: social functioning (SF), role emotional (RE) and mental health (MH). 21 The Mental Component Summary score was excluded from interpretation because its validity as an accurate summary of subscale scores is questionable. 22 In addition, although the SF-36 subscale scores have been shown to have limitations within specific groups (eg, the elderly 23) and with certain conditions (eg, Parkinson disease 24 ) , for the population under investigation, the instrument has been shown to be of value, demonstrating satisfactory internal consistency, 20, 25 construct validity, 25 and testretest reliability, 25 including good test-retest reliability over a short interval.
The athletes took each questionnaire twice: the day before the NET intervention and then 2 days following. A positive treatment effect may be indicated by a reduction in SCAT scores; a reduction in the A and S scores of the DASS; or an increase in the SF, RE, or MH subscores of the SF-36.
Two tests of adrenal function were used to assess somatic anxiety: (1) waking salivary cortisol and (2) waking salivary dehydroepiandrosterone (DHEA). For each sample, assessment was performed on 50 to 100 μL of saliva by means of commercial immunoenzymatic kits (ARL, Melbourne, Australia) for direct salivary assay of cortisol and DHEA-S. Interassay coefficient of variation was less than 10%; and intraassay coefficient of variation was less than 7%, with a minimum detectable concentration of 0.5 ng/mL for cortisol and 25 pg/mL for DHEA-S. Saliva testing was chosen over blood testing because of its ease of collection. It is widely accepted that blood cortisol levels rise in response to stressors, 26, 27 and there is a reliable direct correlation between blood cortisol and salivary cortisol levels. 28 Although there is significant controversy about the usefulness of cortisol testing in general, waking cortisol levels appear to show acceptable reliability. 29 In addition, samples of saliva were analyzed for DHEA levels. Dehydroepiandrosterone, the most abundant steroid hormone in the body, has been shown to significantly buffer the stress response. [30] [31] [32] It was expected that, following the NET intervention, waking salivary cortisol levels would decrease and salivary DHEA levels would increase.
Each athlete received a single 30-minute NET session by the same certified NET practitioner, which was the only intervention the athletes reported to receive during their participation. Neuro Emotional Technique is considered an alternative stress-reduction technique. Its aim is to remove neurological abnormalities that are thought to have a specified physiopathological pattern. 33 During the NET procedure, various psychological components of the anxious state were considered: (1) cognitions (thoughts about the anxiety-producing upcoming competition and the participants' response to it), (2) emotions (participants' affect in response to the upcoming competition), and (3) behaviors (participants' behaviors in response to the upcoming competition, for example, avoidance). 34 These various psychological components were explored for a physiological reaction in the participant. The manual muscle test is used throughout the NET procedure as an assessment of a participant's physiological reactivity, the 2 of which have previously been shown to be correlated. 15, 35, 36 The NET procedure involved a series of welldefined steps (Fig 1) that aims at addressing each of these components. Once a physiological reaction is found, the practitioner helps the participant identify the specific emotion using the principle from traditional Chinese medicine that meridians/organs and emotions are coupled 37 (Fig 2) . The participant then decides how the specific emotion fits the distressing situation. Sometimes, a similar distressing situation is identified earlier in life as well. While the patient thinks about the distressing situation and feels the emotion that was found to be associated, a mechanical force is applied to specific spinal levels (Table 1 ) during a full respiratory cycle. The procedure is concluded when the patient no longer feels distress or discomfort associated with the cognitive statement or recollection, and as a result can resist the downward pressure of the muscle test. 34 Following the intervention, patients frequently report feeling subjective relief. 34 Both NET sessions were held in a quiet, private room at the gym where the athletes trained.
There was an improvement in both the cognitive and somatic anxiety of both athletes. The changes exhibited by the novice athlete were more remarkable than for the elite athlete. See Table 2 for the results of the psychometric testing and Table 3 for the results of the salivary hormone profile.
Discussion
Anxiety in sport is commonplace. Although a certain level of anxiety enhances performance, uncontrolled emotions and negative cognitions can have adverse effects. Various techniques have been used to help athletes control their emotions. These include hypnosis, biofeedback training, progressive relaxation, visuomotor behavior rehearsal, autogenic training, meditation, positive self-monitoring, thought-stopping, various self-talk techniques, induced affect, and cognitivebehavioral therapies. 8 The evidence supporting the durable effectiveness of these methods for the general population is limited, mostly underpowered, and often contradictory. [38] [39] [40] [41] [42] The evidence supporting the effectiveness of these methods for athletes is weaker still. It is apparent that research is greatly needed in this area. Moreover, it is apparent that a robust intervention to consistently control performance anxiety is also critically needed.
The changes exhibited by these 2 athletes are encouraging. However, full-scale randomized trials are needed to qualify the effectiveness of NET in reducing precompetitive anxiety. Until that time, the interpretation of the results of this report is limited.
The minimally clinically important difference (MCID) is a useful tool for reporting changes in participant outcomes. It can be defined as "the smallest change in measurement that signifies an important difference" and may refer to either an improvement or a worsening. 43 Unfortunately, most of the measures chosen for this report do not yet have established MCIDs; therefore, the significance of the observed changes is open to interpretation.
The SF-36 is the one measure used in this study that has a documented MCID: 3 to 5 points for each subscale score. 44 Therefore, the only clinically significant change (N3 points) in subscale score occurred for the elite athlete in the SF subscale. Keeping in mind that all of the SF-36 mental health scores for this athlete were in the fair-to-poor range, a 5.4-point improvement may be of great importance for this individual. Without controlling for other factors, it cannot be determined if this change was due to the NET intervention or other reasons. In addition, it is interesting note that many of the physical component subscale scores (Supplement 4) for the elite athlete also improved considerably, which may have contributed to the improvement in the mental health subscales as well.
During the analysis of the SCAT and DASS, in the absence of recognized MCIDs, a 3-point and a 7-point change in score (respectively) was regarded as clinically significant.* 8, 17 Both athletes achieved a clinically significant drop in SCAT score, indicating a reduction in cognitive anxiety. In addition, for the DASS, both athletes achieved a significant drop in their respective A scale and S scale scores; and the novice athlete achieved a significant drop in her D scale score. Although it is possible that these significant improvements may be attributed to the NET intervention, they also may be attributed to confounding factors. For the elite athlete, there was a 2-point increase in his A scale score and a 2-point decrease in his D scale score following the intervention, both of which were considered insignificant. However, the 2-point increase in this athlete's A scale score indicates that he went from "normal" to "mild" anxiety, which may have significance to this individual. A change of 1 standard deviation of the mean scores or levels from normative data was used to determine clinical significance.
For analysis of the salivary hormone profile, which also lacked standardized MCIDs, a change in 1 nmol/L for salivary cortisol and 0.5 nmol/L for salivary DHEA was considered clinically significant. †45,46 Salivary cortisol levels for both athletes dropped significantly the day after the intervention. However, on the second day following the intervention, cortisol levels for the elite athlete continued to drop, whereas those for the novice rose again. Because salivary cortisol levels have been positively correlated with stress levels, 27 the changes on the day following the intervention could be considered a reduction in somatic anxiety. Salivary DHEA levels also changed following the intervention. Levels for the novice athlete rose significantly on the day following the NET intervention; and although they dropped again, they remained significantly elevated on the second day after the intervention (compared with before the intervention). For the elite athlete, there was no significant change in DHEA levels 1 day after the intervention; but there was a significant difference 2 days afterward. Increases in DHEA levels signify an increased capacity to resist the effects of stress. 31 Whether or not it was the NET intervention that caused the changes in hormone levels cannot be deduced.
However, it is hypothesized that NET may have contributed to some of the changes in outcome measures by the mechanism described below. According to Edler as cited in Cox, 10 there are 5 different fears often associated with anxiety: (1) threat to self-esteem as a result of failure, (2) threat of personal harm, (3) unpredictability or fear of the unknown, (4) fear of disruption of daily habits, and (5) fear of being negatively evaluated by others. It is speculated that these fears are also commonly present in athletes and may contribute to the anxiety felt before a competition. Athletes may be able to identify with these fears, yet may not know exactly why they are experiencing them-and therefore can do nothing to alleviate them.
It is well understood that past emotional trauma can lead to learned emotional responses, 47 such as a conditioned fear. As a result, certain physiopathological and behavioral patterns may emerge. 47, 48 Under normal conditions, in time, these learned responses become extinct; and the physiopathological and behavioral patterns resolve. However, occasionally, this does not happen; and both persist. 49 It is further speculated that, in some cases, precompetitive anxiety may be the result of a conditioned fear response. It is thought that NET allows for the extinction of a conditioned response by encouraging the participant to reexperience the emotion associated with the anxiety-producing event in a safe and supportive environment. Therefore, because NET is thought to encourage the extinction of adverse emotionally driven conditioned responses, 16, 33 it is hypothesized that NET would be effective in lessening precompetitive anxiety.
Limitations
The changes observed in the anxiety markers of these athletes might be attributable to other variables. For example, the athletes might have been experiencing high levels of anxiety (for reasons unknown to the investigator) before testing and intervention, which may have then resolved naturally. 50 Another explanation of the observed reduction in anxiety might be that the athletes used another way to selfmanage their stress. Alternatively, the tests administered might have produced inaccurate results. For instance, preintervention testing might have revealed anxiety when there was actually none (type I error or a false-positive result); or postintervention testing might have showed no anxiety when there actually was (type II error or a false-negative result). In addition, a type III error may have been made, where the wrong tests were used to measure the construct of precompetitive anxiety. Because of the nature of a case report, caution must be used when drawing conclusions and generalizations from these results. Limitations of this study include those for any case report. This article was qualitative by design, and not quantitative, without controlled conditions and without follow-up. Therefore, no cause-and-effect relationship can be established; and the results may not be representative of the general group or population. As a result, extrapolating these results to other athletes is not warranted. However, when little research on a topic exists, as is the case with the use of NET with athletes, case reports lend themselves to both generating and testing hypotheses 51 ; therefore, they are worthwhile and contribute to the scientific literature.
Another limitation of this study was that participant adherence to study protocol could not be strictly monitored during saliva sample collection. Because waking samples were requested, adherence was left to the fidelity of each participant to follow the outlined procedure. Criticism may also be presented regarding the broadness of the variables measured. Future trials may want to narrow the scope. For example, a future trial may focus on assessing either cognitive anxiety or somatic anxiety specifically. Other possible avenues of exploration include the real-time use of NET to diminish competitive anxiety (ie, anxiety experienced by athletes during actual competition), such as after a poor shot during a golf match.
In addition, because it was qualitative in design, this study may have been strengthened by the inclusion of comments by the participating athletes. For instance, it would have been interesting to note what the athletes thought of the NET intervention or if they could report any other subjective observations about how they felt regarding their upcoming competitions. It also would have been interesting to report the actual results of their respective competitions and if they thought that the intervention had any impact on their performance.
Conclusion
For these power-lifters, it appears that NET may have impacted both the cognitive and somatic components of their anxiety. However, NET's effectiveness in this arena can only be established following a fullscale, randomized, controlled clinical trial with adequate follow-up and homogenized samples. Although the results of this study are encouraging, drawing definitive conclusions would be premature. 
Funding sources and potential conflicts of interest
No external funding was received in the preparation of this manuscript. The author reports no conflict of interest.
